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Mountain Plover (Charadrius montanus) 
 The Mountain Plover is a shorebird of conservation concern that breeds in disturbed areas of 
the Great Plains and Great Basin of western North America (Knopf and Wunder 2006).  It has an 
uncommon mating system known as “rapid multi-clutch” where male and female plovers tend separate 
nests. 
 In this system the male sets up a territory and displays to attract a female.  After mating she lays 
a 3-egg clutch and leaves.  He incubates the eggs and tends to the chicks by himself.  The female has 
the opportunity to mate with other males but ultimately she lays another 3-egg clutch and cares for 
those entirely by herself.  Previous studies found that nests attended by male Mountain Plovers have 
greater nest survival than females (0.49 for males, 0.33 for females; Dinsmore et al. 2002). 
Incubation behavior 
 With the pattern described above, most female Mountain Plovers lay six eggs.  This happens 
over a short time period (~8 days) and there is a potential for physical strain on females because they 
lay relatively large eggs in relation to their body size.  These physical demands could cause differences 
in incubation behavior by the two sexes; females may leave the nest to feed more frequently, which 
could lead to increased depredation of female-tended nests leading to the decrease in nest survival. 
 Weather conditions can also influence incubation behavior with adults confined to the nest 
during periods of high ambient temperature or precipitation events.   Behaviors also differ through 
time, not only in a 24-hour period but across days, during incubation, and throughout the season. 
 
 
Data collection 
Nest searched prairie dog colonies in Phillips County, Montana summers 2006 – 2008 
• Captured and individually marked the nest-tending adult 
• Determined age of the nest and the onset of incubation using egg floatation 
• Molecular techniques to determine the sex of the adult from feather samples 
Video monitoring (2007) 
• Only at the nests of previously marked individuals 
• Continuously recorded activity onto digital recorder (36 LED array infrared lamp) 
• Placed camera at same location at each nest 
Data logger deployment and recording (2006 – 2008) 
• Two hour delay before the start of recording 
• In 2006 recorded every 30 seconds with over-writing but loss of data 
• 2007 & 2008 recorded every minute for increased data per deployment so no over-writing 
Data processing 
Validated temperature data from 15 simultaneous deployments of both methods (Fig. 1) 
Used two computer programs (RHYTHM and RAVEN Pro) to determine off-bouts 
• Unable to determine off-bouts < 5 min and if similar ambient and nest temperatures 
• Truncated the data to nocturnal off-bouts from sunset to the following sunrise 
Statistical analysis 
Modeled duration of nocturnal off-bouts using the MIXED procedure in SAS 
• Individual birds as a random effect 
• Fixed effects of sex of the tending adult, linear effect of nest age (day of incubation), linear 
effect of day of season, ambient temperature (> 30 °C), measureable precipitation, and 
linear, quadratic, and cubic effect of time of off-bout 
• Effects were examined using F tests (α = 0.05) 
Introduction 
Methods 
 
 
Primary study objectives: 
1) Quantify activity of incubating Mountain Plovers 
2) Model duration of nocturnal off-bouts in relation to sex of the tending adult, nest age,  
 day of season, ambient temperature, precipitation, and time of departure 
Objectives 
 
 
Video 
In 2007 we recorded 857 video-hours of incubation activity of 24 birds at 25 nests: 
Males made 1.48 off-bouts video-hour-1 (n = 6 deployments, SE = 0.35) 
Females made 1.48 off-bouts video-hour-1 (n = 24 deployments, SE = 0.11) 
These occurred at all hours with frequent, short diurnal off-bouts and longer off-bouts when ambient 
temperatures were similar to or lower than nest temperatures 
Data loggers 
In 2006–2008 we logged >10,000 hours of temperature data of 117 birds at 142 nests 
Mean male nocturnal off-bout was 0.38 hours (n = 1,925 off-bouts, SE = 0.01) 
Mean female nocturnal off-bout was 0.36 hours (n = 2,716 off-bouts, SE = 0.01) 
Mean duration of nocturnal off-bouts did not differ between by gender (F1,103 = 0.36, P = 0.55) 
• No effect of incubation period, temperature, year, or linear time of off- bout (P > 0.05) 
Significant effect of quadratic (P < 0.01) and cubic (P = 0.02) time from middle of night, 
day of season (P < 0.01, Fig. 2), and precipitation the previous day (P = 0.03, Fig. 3) 
Results 
 
 
Dinsmore, S.J., White, G.C., and Knopf, F.L. 2002. Advanced techniques for modeling avian nest 
survival. Ecology 83:3476–3488. 
Knopf, F. L. and M. B. Wunder. 2006. Mountain Plover (Charadrius montanus). In The Birds of 
North America, no. 211 (A. Poole and F. Gill, Eds.). Academy of Natural Sciences, Philadelphia, 
and American Ornithologists' Union, Washington, D.C. 
 
 
Funding provided by 
 Iowa State University 
 Bureau of Land Management – Phillips Resource Area 
 Montana Fish, Wildlife, and Parks 
Field assistance & access 
 J. J. Grensten 
 Staff at the Charles M. Russell National Wildlife Refuge 
 Many private landowners 
 
 
Time of night 
Long nocturnal off-bouts for feeding? (13 occasions documented from video) 
Nocturnal insect activity increases towards the middle of the night and decreases after midnight 
Day of season 
Five occasions of early-season nocturnal agonistic/courtship behavior on video 
Sexes similar 
Similar roles of males and females during incubation 
Possible delay of female nest initiation to improve their condition 
Mountain Plovers have a reduced clutch size (3 eggs) compared to many other plovers (4 eggs) 
so perhaps less energetically costly 
Further research should explore the relationship between behavior and body condition 
Acknowledgments 
Discussion 
Literature Cited 
Figure 2. Mean duration of nocturnal off-bouts (hrs ±SE) in relation to the mid-time between sunset and 
sunrise and the day of season for nesting Mountain Plovers (Charadrius montanus) in Phillips County, 
Montana, U.S.A., 2006–2008.  Early and Late refer to two, twenty-five-day periods during the field season. 
Figure 3. Model-estimated lengths of nocturnal off-bouts (hrs) in relation to the mid-time between sunset and 
sunrise for nesting Mountain Plovers (Charadrius montanus) in Phillips County, Montana, U.S.A., 2006–
2008.  Estimates were produced for 30 June, the approximate mid-point of the breeding season, to model 
differences in off-bouts following measurable precipitation. 
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Figure 1. Characteristic nest temperature trace (°C) of Mountain Plover (Charadrius montanus) nocturnal 
incubation behavior, Phillips County, Montana. 22–23 July 2007.  
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